We present strong empirical evidence favoring the role of effective demand in the US economy, in the spirit of Keynes and Kalecki. Our inference comes from a statistically well-specified VAR model constructed on a quarterly basis from 1980 to 2008. US output is our variable of interest, and it depends (in our specification) on (1) the wage share, (2) OECD GDP, (3) taxes on corporate income, (4) other budget revenues, (5) credit, and the (6) interest rate. The first variable was included in order to know whether the economy under study is wage led or profit led. The second represents demand from abroad. The third and fourth make up total government expenditure and our arguments regarding these are based on Kalecki's analysis of fiscal policy.
INTRODUCTION
The recent crisis brought back to a central stage the teachings of Keynes, and the critical role of effective demand as a determinant of the evolution of capitalist economies. To mitigate the dire consequences of the crisis, economic authorities all around the world were compelled to sustain demand with expansionary policies, including deficit spending. Besides, mainstream academic economists were forced to temporarily put into a shelf almost everything they had been teaching during the last thirty-odd years. In this new situation, the overall view of Michal Kalecki, as well as the post Keynesian school inspired on the two founding fathers of the principle of effective demand, also regained some public prominence.
In this paper, we use the principle of effective demand to study empirically the evolution of the US economy before the eruption of the crisis, using modern econometric procedures. Our general objective is to show that its evolution can be fully explained by the behavior of demandside variables. We also test some specific hypotheses about the role of fiscal and monetary policies and of income distribution in shaping output and employment. Thus, in our study we hope to answer with an alternative vision and with solid evidence to today's dominant view, which attempts to explain the evolution of capitalist economies on the basis of so-called Dynamic Stochastic General Equilibrium models.
Understanding the significance of the monetary situation and policies is obviously important in any study about the recent US development, where financial sophistication has developed at a phenomenal speed. A crucial point here is whether monetary policy can have a lasting influence on the level of output and employment, against the claim from mainstream economists who refute this possibility. Keynes maintained that, except during particular circumstances, availability of credit and low rates of interest would stimulate the pace of investment and expand effective demand, and conversely. In contrast, Kalecki did not give much importance to monetary conditions and policy. The significance of money and of the interest rate, as well as the difference of opinions between Keynes and Kalecki over this issue, is something that can be put to test, and which we put to test in this paper.
Fiscal policy is another type of intervention the forebears as well as supporters of the principle of effective demand strongly recommend. On the contrary mainstream economists 3 reject it even more vocally that any other type of government involvement. Keynes and Kalecki had rather similar views on this issue, except for one particular point, about the effect of taxation of profits, where they disagreed. In this paper we put to test the role of fiscal policy, as well as the difference of opinions between these two great thinkers.
Finally, Keynes and Kalecki viewed income distribution as an important determinant of effective demand and output. In the General Theory, the former claimed: "To suppose that a flexible wage policy is a right and proper adjunct of a system which on the whole is one of laissez faire, is the opposite of the truth" (Keynes 1964 269) . However, he thought, at least in this book, that upon an increase in employment, real wages would have to drop 1 . Kalecki, on the other hand, claimed that a higher real wage and higher wage share does expand demand, and with it output and employment.
The above-mentioned are the hypotheses we want to explore in the present work. It is beyond our objectives to develop an overall study of the US economy. However, since output is our main variable of interest, we specify a general model to explain this variable. Besides, readers will probably recognize the points we study have been at the center of the economic debate for several decades. As said, different schools of thought give different, and even contradictory, answers to the issues under consideration. An additional investigation of these questions, underlining the empirical side of the matter and using modern econometric techniques, may not therefore be redundant.
Some Words on Method and Brief Review of the Literature
Before continuing with our analysis, we shall say a few words about the econometric method we follow in this paper. This is important for evaluating the robustness of the empirical results of our econometric work. Afterwards, and considering this methodological discussion, we consider a brief sample of previous studies on the issues we deal with in the present paper.
There is an important controversy among econometricians about the most satisfactory procedure for empirical modeling. In a recent survey, Colander (2009) , contrasts two alternative perspectives in empirical macroeconomics. He distinguishes on the one hand what he calls the 4 "European perspective", based on "the general-to-specific Cointegrated Vector AutoRegressive (CVAR)" approach; and on the other the currently dominant "Dynamic Stochastic General Equilibrium (DSGE) models". However, as Spanos (2009) has pointed out, the latter one can be "… better described as a Pre-Eminence of Theory standpoint, where the data are assigned a subordinate role broadly described as quantifying theories presumed adequate. In contrast, the European general-to-specific CVAR perspective attempts to give data a more substantial role in the theory-data confrontation and is more accurately described as endeavoring to accomplish the goals accorded by sound practices of frequentist statistical methods in learning from data" 2 .
In our econometric work, we shall follow what the latter author calls "a probabilistic approach to econometrics" (Spanos, Ibid) . This approach stresses the use of statistically adequate models as the basis of drawing reliable inferences. The term statistically adequate refers to the validity of the probability and the statistical assumptions underlying the estimated model. The foundation of this approach is a purely probabilistic construal of the notion of a statistical model. This is considered to be a set of internally consistent probabilistic assumptions aimed at capturing the statistical information in the data (chance regularity patterns). Economic theory suggests the potential theoretical relationships and the relevant data. However, the statistical model is specified by viewing the observed data as a realization of a generic vector stochastic process with a probabilistic structure that would render the observed data a truly typical realization thereof. Thus, we distinguish between the structural model, based on substantive subject matter information, and the statistical model, chosen to reflect the systematic statistical information contained in the particular data. The structural and the statistical models will coincide when we can give a satisfactory, and sufficient for the purpose, economic rationalization to the latter one. When this is not the case, we will need to reformulate (reparameterize/restrict) an estimated well-defined statistical model to arrive at a structural model.
The success of econometric modeling depends on how correct the postulated assumptions are in capturing the statistical information in the data. Thus, in this approach, 5 misspecification testing plays a fundamental role to ensure the statistical adequacy of the model and the reliability of the inferences based on such a model. This is because all statistical inferences will be misleading unless the probability and the statistical assumptions of the estimated model are valid.
Let us now review a small sample of applied works related to ours. We may disagree with theoretical arguments underpinning the works we discuss, or with the results the authors infer from their work. However, we have only cared about the statistical 'validity' of their deductions by critically assessing their claims.
To start with, Blanchard and Perotti (2002) study the dynamic effects of government spending and tax shocks on the US post-war economy. Their main conclusions are that 1) whenever public spending increases, output moves in the same direction (the opposite happens with net taxes) and 2) multiplier effects are close to unity. An increase in public spending increases personal consumption (crowding in), but it also reduces private investment (crowding out). Laramie, Mair, Miller and Stratopoulos (1997) study the direct impact of taxes on profits and private investment in the US for the period 1980-1993 on a quarterly basis. Their aim was to prove Kalecki's argument that taxes on corporate income do not necessarily depress private investment, with a reduced form investment function. Their main inferences were that 1) increases in taxes to corporate income, if paid through a decline of personal savings, may not have an impact on profits. Besides, if such increase is accompanied by purchases of government infrastructure or by transfers to the unemployed, it may increase after-tax profits, resulting in new investment. 2) It is possible to stimulate investment with a minimum impact on the budget deficit, satisfying at the same time income distribution goals.
All in all, we consider the results from Laramie et al. more reliable, because they test for the statistical and probabilistic assumptions of their estimates, which is not the case for the Blanchard and Perotti paper.
We discuss now a small sample of papers dealing with the effects of money and monetary policy.
The first paper we consider is by Fair (2005) , who conducts a full macroeconometric model for the U.S. economy. One of the system's equations is a two-stage least squares Fair's bottom line is: interest rate rules reduce output and price variability, thus monetary policy is effective.
In another paper, Lown and Morgan (2006) estimate a VAR model using real GDP, the federal funds rate, loans and standards. The last variable represents non-price lending terms, which they take from a survey (discontinued through 1984:1-1990:2). Their models run from 1968:1 to 2000:2 on a quarterly basis, omitting the period where the standards variable was discontinued. They estimate several combinations of periods and variables to control for robustness of the signs and sizes of the estimated coefficients. In particular, they found that real GDP is negatively affected by the interest rate (price lending terms) and standards (non-price lending terms), as well as positively affected by loans. Standards, they argue, seem to weigh more.
With a similar approach, Bayoumi and Melander (2008) One of the previously-mentioned authors co-authored a more recent study (Bayoumi and Darius 2011) . The authors broaden the scope of the analysis, to examine the role of credit markets in the transmission of U.S. macro-financial shocks, using a financial conditions index (FCI). They estimate a vector auto regression (VAR), using information from the Senior Loan Office Survey (SLOS).Their conclusion is worth quoting in length: "Our baseline specification confirms the importance of the SLOS in predicting output and the results are relatively independent of whether the credit variable is the small-and medium-sized firm survey rather than the large company... Examining the impulse responses of real GDP, economic activity is relatively sensitive to lending standards, particularly in the longer-term…. A one standard deviation shock is associated with a highly-significant 0.3 percent decline in output after one year, rising to 0.4 percent after 2 years. By contrast, the 3-month LIBOR rate has a much more temporary and only marginally significant impact on output. A one-standard deviation shock peaks at 0.15 percent after 3 quarters and has minimal impact after 2 years. Of the other asset prices, the investment grade spread, high-yield spread, and equity prices all build gradually over time, while the real effective exchange rate follows LIBOR in having only a temporary effect….
Variance decomposition finds that the SLOS survey is the main private sector financial indicator explaining changes in output and dominates all other variables over time" (Bayoumi and Darius 2011 p. 8) .
All in all, these studies seemingly support the hypothesis of a real effect of monetary variables on output. Anyway, a problem common to the three of these papers is that the authors do not test for the probability and statistical assumptions of their estimated models.
Let us finally consider some works studying the association between output (or other macro variables), and income distribution. By the way, many contemporary authors, inspired by the work of Kalecki, nonetheless propose the idea that a wage fall may stimulate demand and employment. Thus they have coined the notions of profit-led and wage-led regimes. The former means a higher profit-share stimulates output and employment, and conversely for the latter.
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The first paper we consider is by Stockhammer and Onaran (2004) . They modeled the growth rate of the capital stock, the output gap, the profit share of the business sector, the national unemployment rate and productivity growth. Comparing signs and sizes of the estimated coefficients they infer that Japan and the US are profit-led, whereas the six European economies they study are wage-led. Anyway, taking stock of the previous discussion, we can now advance to the empirical part of our research.
The Model
To adequately test the hypotheses we want to explore in this paper, we would need a detailed macroeconometric model. Since this is beyond our possibilities, we have estimated a Vector Auto Regression (VAR) specification. We chose this method because most variables are interrelated and because it would not be correct to assume a priori which of them are endogenous and which are exogenous. We also use system-based cointegration methods (Juselius, 2006) . These methods allow us to deal with the non-stationary nature of economic time series. Taking as the basis a VAR model, we then estimate an error correction model (ECM) and a cointegrated Structural VAR model (SVAR), which we use to carry out ImpulseResponse analysis. The use of different methodologies allows us to confirm the robustness of our empirical results and the validity of our theoretical hypotheses.
Our main variable of interest is US GDP. As said, we want to study only if and how, fiscal, monetary and distribution variables affect GDP. However, to guarantee substantive adequacy of our model, we must consider all the variables that are likely to affect GDP, as well as their interactions. Thus, we need a general specification, within which to nest the fiscal policy, monetary and factor share variables. Therefore, we start from the National Accounts identity slightly adjusted. Let Y stand for output, C private consumption, I private investment, and J the trade balance (i.e. net exports). G is government expenditure on goods and services.
Y = C+ I + J + G
We now have to find out which are the most basic factors controlling the right-hand side variables. Unfortunately, however, we have a limited range of choice because we must save enough degrees of freedom to carry out the estimation and misspecification tests. Besides, lack measures of capital or potential output are difficult to come by, and are in general not too reliable, which affects all the resulting inferences.
of adequate information will force us to use variables that are only imperfect proxies for our theoretical variables of interest. We now explain how we deal with this situation 4 .
We shall assume the trade balance (J) depends on domestic output, on external output (Y*), and on the wage share. This is because the exchange rate depends on (and moves in opposite direction than) the share of wages in value added for a given nominal exchange rate (López and Perrotini 2006) .
We assume private consumption and private investment depend on income and on the share of wages in the value added. We also assume that both private consumption and investment depend on private credit outstanding (C) and on the interest rate (R). As we know, over the last years, and until the financial crisis imploded, a dramatic rise in private credit outstanding occurred, and we have to consider this important new factor 5 .
Finally, we break up government spending on goods and services according to the source from which it is financed. Thus Hand O are taxes on corporate profits (H) and Other Government Revenues (O). It would have been preferable to separate the budget deficit from net taxes from persons. However, the actual budget deficit, for well-known reasons, is pro-cyclical, and we did not find a satisfactory variable measuring the discretionary budget deficit 6 . Therefore, we can reduce (1) as follows:
where R is the 3-month Treasury bill rate 7 .
Simplifying again, our model will be specified as:
where the right-hand side variables are also endogenous.
We begin the modeling exercise with a brief description of the data After checking for misspecification and confirming that the model was not rejected by individual-equation and vector misspecification tests, we checked for a long-run association between our set of variables with Johansen's cointegration test. The test suggests that up to five 9 We checked this with normality tests, which rejected normality for all the variables. Non-normality may be due to the presence of outliers. The second was used to ameliorate a sudden change in C occurred at such point in time. The third dummy was useful in accounting for drastic declines in w in the first quarters of '93 and '94. The fourth one effectively eliminated normality problems in w, as well as in H. 11 We were unable to find a statistically adequate model with R endogenous. We believe this is because the interest rate is in fact policy-determined, and is not exclusively associated with the variables included in our model. In words, we find that higher output is associated with higher OECD GDP, with a higher share of wages in value added, and with higher government expenditure financed either via higher taxes on profits or via higher other government revenues. Finally, a higher interest rate is associated with lower output.
Since correlation does not imply causation, it is still necessary to study whether output is indeed determined by the right-hand side of (4). Therefore, we carried out Granger causality tests and found out that this is in fact the case. This is confirmed by the estimated ErrorCorrection Model, which describes the short-run association between US GDP and its determinants. D before a variable denotes its first difference. X_q denotes that the X variable enters with a q lag. VC is the cointegration vector.
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Finally, and to provide further evidence related to our previous findings, in this section we make use of the SVAR methodology, using the cointegrated VAR model from the previous section, and we conduct Impulse-Response Analysis.
We obtain the structuralized, contemporaneous effects, suggested by equation y = y (W, y*, c, R, h, o) by imposing the appropriate restrictions in the matrices of the errors. We ensure the validity of the previously imposed restrictions by means of a LR test, and we reach the following estimates for the contemporaneous interactions 14 . Table 3 Let us now give an economic interpretation to our results hypotheses that are the main object of our inquiry.
Firstly we notice that a higher share of wages stimulates demand and output in the short and in the long-run. Note, the contemporaneous effect of the wage share rise on output is Let us now give an economic interpretation to our results, concentratin hypotheses that are the main object of our inquiry.
we notice that a higher share of wages stimulates demand and output in the short . Note, the contemporaneous effect of the wage share rise on output is negative, but turns positive afterwards. From the second period onwards, the expansionary the contemporaneous impact of credit is variables on output by as impulse response analysis (IRAs) based on the estimated VAR model and restricted to satisfy the cointegration rank constraint.
utput
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, to world output , concentrating on the we notice that a higher share of wages stimulates demand and output in the short-. Note, the contemporaneous effect of the wage share rise on output is the expansionary 18 effect of a higher wage share on domestic demand more than offsets any possible recessive impact on other demand items. This finding clearly supports Kalecki's idea.
Secondly, we have found that higher government expenditure, either financed with higher taxes on profits, or with other government revenues, stimulates demand and output. As anticipated by Kalecki, the size of the impact depends on how government expenditure is financed. To have an idea of the amounts involved, let us take into account that in 2007 US GDP amounted to about 11,552.6 billions of chained (2000) Keynes's hypotheses. Larger credit availability has a positive impact on demand, and a higher interest rate tends to depress demand.
FINAL REMARKS
We may now summarize our findings. We have found full confirmation for the two Kalecki's hypotheses studied empirically in this paper. On the one hand, government expenditure financed via taxes on profits has a positive effect of on demand and output. On the other hand, a shift from profits to wages also expands demand. Let us delve a bit deeper into these two issues.
As a consequence of the depth of the current world financial crisis, public spending, even deficit financed, has regained a place of honor in the arsenal of acceptable economic policy instruments. This is hailed as a revival of Keynes and Keynesianism. Indeed, Keynes and writers identified with the so-called Post-Keynesian school, emphasize the beneficial effect of government expenditure, and of government deficit, when idle resources are abundant
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There is much truth in the previous opinions. However, let us recall that Keynes was not alone in underlining the use of government expenditure as a tool to fight unemployment. Also
Michal Kalecki, when he first put forward his version of the principle of effective demand, gave a prominent place to government spending as an extra source of demand. He also added a twist to that notion, claiming that even financing government expenditure with taxes on profits would have an expansionary effect.
In our study we have been able to corroborate that government expenditure would raise effective demand. We have also confirmed Kalecki's specific hypothesis about the impact of taxing profits to finance that expenditure.
Let us now discuss the second of Kalecki's hypotheses, which we may relate to the discussion that has taken place among Post-Keynesian economists on the so-called "wage-led"
and "profit-led" regimes. Whether a wage-share fall will stimulate demand or not in the short run, depends on the balance between: a) its negative impact on workers' consumption, and b) its (supposed) positive effect on profits, investment and the trade balance. On the other hand, the long-run effects of such a fall depend on the weight of the different determinants of investment decisions. It also depends on how strongly investment impinges on the competitiveness of domestic producers. The wage fall may raise profits in an open economy in the short run, but may reduce demand and capacity utilization. The final result is ambiguous because profits and capacity utilization are two arguments that affect investment decisions.
Our empirical results for the US economy suggest that in this country the shift from wages to profits did indeed cause a short-term fall in effective demand. Besides, in the long run demand and output also appear to be discouraged by this shift.
We may suggest the evolution has gone more or less along the following lines. Let us consider a situation where a fall of the wage share improves the trade balance and profits in the 15 See especially Wray, 1998; and Arestis and Sawyer, 2003 ; as well as the bibliography cited therein.
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short run, but depresses aggregate demand and output in the short run. Let us also assume a simple investment function, where investment depends positively on only two arguments:
profits and capacity utilization. Let us finally assume the trade balance depends on the competitiveness of domestic producers, which in turn depends on past investment. Then, if the elasticity of investment with respect to profits is lower than its elasticity with respect to utilization, a wage-share fall will have a short-run negative effect on output and employment.
Besides, that effect will persist because demand and supply factors come into play. On the one hand, investment will be growing at a lower rate, dragging with it internal demand, due to the demand (and capacity utilization) fall. On the other hand, the trade balance will not improve much, and may even worsen, due to the adverse effect on competitiveness of a lower rate of investment. This would be an example of what has been labeled in the previously cited literature as a "wage-led" regime. We may infer from our empirical results that this regime may be the one prevailing in the US economy. for the US takes place in the same way in other advanced economies. The reaction of an economy to shocks and to economic policy measures depends on its structure and institutions.
We would, nonetheless, suggest that the method we have used in this work might be useful to study other national cases.
APPENDIX 1
All variables expressed in dollars were modeled as natural logarithms. World output is presented in dollars as well, brought to 2000 prices by OECD considerations. Taxes on corporate income, net taxes on workers and the budget deficit were deflated using the price index for government consumption expenditures (G_CPI). R is the nominal short-run interest rate (3 months) and W is wage and salary disbursements divided by US GDP on a nominal basis. Table A1 shows all sources. 
